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1. Introduction
Sea cucumber is a valuable and nutritious food. 
Sea cucumber meat contains many nutrients in a 
high percentage such as protein (76%), amino acids 
(lysine, proline ...) and many trace substances such 
as P, Cu, Fe..., many vitamins, hormones and active 
biological substances such as Saponin Rg, Rh. It 
also contains few lipids and almost no cholesterol 
so that it is a kind of ideal food that can be used by 
obese people and people with blood-lipid disorders. 
Furthermore, it is also a kind of good medical 
material especially in traditional care and cure 
methods. It can be used in treatment of gastritis 
and stomach ulcers, anemia, nervous breakdown, 
lack of libido in men, and backache, amongst other 
things.
It has varying commercial values depending on 
species and product. Price o f Holothuria atra is 
about $10 USD per fresh kg, H. scabra is about $20 
USD per fresh kg, H. echinites is about $5 USD per 
fresh kg, H. nobilis is about $14 USD per fresh kg, 
and H. ananas is about $10 USD per fresh kg.
In Vietnam, sea cucumbers are plentiful and have 
high biodiversity, with about 90 known species. 
The Holothuria, Sticopus, and Colochirus families 
are the most abundant (Thai Tran Bai, 2004). They 
are found in a variety of geographical areas, from 
the littoral zone to deep sea, and coral reefs around 
islands. However, as they are o f high economic as 
well as medicinal value, many species are being 
overfished. This situation is aggravated due to 
the irresponsible management and lack o f closed 
control in coastal local authorities, causing the 
sea cucumber resources to rapidly decline. Many 
species now are listed as overfished in the Red Book 
of Vietnam in various distincts. Sea cucumbers live 
abundantly on bottom substrates or in burrows in 
sand or mud, making them especially vulnerable 
to fishing in high volume..Data from the Fisheries 
Department of Kien Giang showed that after 10 
years (from 1993 to 2003), total catch around Phu 
Quoc Islands had reduced by about 10 times (in
1993 total catch was approximately 3 tons per day, 
but in 2003 total catch had dropped to nearly 0.3 
tons per day). Meanwhile, fishing activities that use 
destructive techniques such as explosives,  bottom 
trawl, electrical push, and electrical trawl net all 
pose great threats for sea cucumbers and their 
ecosystems.
Hence, an understanding of species composition, 
distribution, biology, fishing status, commercial 
culture, processed products and extracts from 
sea cucumbers, as well as marketing and trade of 
sea cucumbers are all necessary to find suitable 




Statistics obtained from continuing studies indicate 
that there are about 90 species of sea cucumber in 
Vietnamese seawaters (Thai Tran Bai, 2004). Sea 
cucumbers are especially abundant around Cat Ba 
Island, Co To Island, Bach Long Vi Island, The Gulf 
o f Tonkin, Ly Son Island, Khanh Hoa, Truong Sa 
Archipelago, Phu Quoc Island, and Tho Chu Island 
(Dao Tan Ho, 1996). O f the 90 species identified, 19 
species belonging to five families Cucumariidae (3 
species), Holothuriidae (10 species), Stichopolidae 
(1 species), Molpadiidae ( 1 species), Synaptidae 
(4 species) have been found in The Tonkin Gulf 
(annex 1).
Khanh Hoa is another area that has an abundant 
stock of sea cucumbers, of which many species are 
of economical value i.e. Holothuria martensii, H. 
atra, H. Scabra, H. echinites, H. mauritiana, H. 
nobilis, H. Ananas.
Con Dao also has high diversity of species with 16 
species belonging to five families Holothuriidae (9 
species), Stichopodidae (2 species), Cucumariidae 
(1 species), Caudinidae (1 species), Synaptidae (3 
species) (annex 2).
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Table 1. Sum m ary table fo r sea cucum ber species com position in V ietnam
Sea cucum ber Species Fam ily nam e Local name Com m ercial value  
(Price/kg) -  USD  
(1), (2), (3)
1. Actinopyga echinites Holothuriidae □ □n  □ □ t mit, H□ i sam mit 4,5; 10; 21
2. Actinopyga mauritiana Holothuriidae □□ n □ □ t d □ a, H□ i sam mit hoa 5; 8; 15
3. Holothuria nobilis Holothuriidae □ □n  □ □ t  vu, □ □ n □ □ t  d □ a, H □ i 
sam vu.
1,7; 3; 5
4. Holothuria atra Holothuriidae H □ i sam □ en 17,5; 20; 25
5. Holothuria (Mertensiothuria) leucospilota Holothuriidae - 9; 15; 25
6. Holothuria impatiens Holothuriidae - 2,0; 4,7; 8
7. Holothuria Scabra Holothuriidae H □ i sam cat, H□ i sam tr□ ng 1; 1,7; 5
8. Bohadschia graeffei Holothuriidae - 10; 15; 21,3
9. Thelenota ananas Stichopolidae □ □ n □ □ t l□ u, H□ i sam l□ u 5; 8; 12,5
10. Stichopus chloronotus Stichopolidae D□ a chu□ t b i□ n -
11. Synapta maculata Synaptidae - -
Note: (1), (2), (3) m ean com m ercia l value (price/kg) gradua lly  increase, m ost o f  which the p rice  is double 1 to 2 tim es  
approxim ate ly  fo r each level.
Results obtained from previous studies have shown 
that genus Holothuria can adapt widely to various 
ecosystems. For example, it can live from high 
littoral zones to deep reefs around islands.
The genera and families in Vietnamese seawater with 
the greatest number of species, are Holothuriidae 
(Holothuria, Sticopus), Cucumaridae (Colochirus, 
Cucumaria), and Sinaptidae (Protankyra).
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2.2. Biology characters o f some common and commercial sea cucumbers in Vietnam
FAMILY: Holothuriidae
S c ie n t i f ic  n a m e : A c t in o p y g a  e c h in ite s  ( J a e g e r ,  1 8 8 3 )
V ie tn a m e s e  n a m e  ( lo c a l n a m e ):  □ □ n  □ □ t  m it ,  H □ i s a m  m it  
E n g lis h  n a m e  (c o m m o n  n a m e ):  D e e p  -  w a te r  re d f is h
D e s c r ip t io n :
- S iz e : L e n g th : 2 0  -  3 0  c m ; W id th :  2  -  4  c m ; B o d y  w a ll 
th ic k n e s s :  7  m m ; L iv e  w e ig h t :  0 .5  -  1 kg
-  S h a p e : B o d y  s h a p e  is  c y l in d r ic a l,  it is  w id e r  in th e  m id d le  
a n d  ta p e rs  to w a rd  th e  tw o  e n d s . It l ie s  o n  d o rs a l s id e . 
T h e re  a re  m a n y  p a p il la e  a n d  m a n y  p o d ia  a r ra n g e d  in lin e  
a lo n g  th e  m o u th  o n  th e  v e n tra l s id e  a n d  2 0  te n ta c le s  in  a 
c irc le .  A n u s  is  tu rn e d  d o rs a lly  a t  th e  e n d s  o f  th e  lo n g  a x is  
o f  th e  b o d y , a n u s  h a s  f iv e  to o th s  a ro u n d  th e m  ( fo llo w in g  
th e  s p e c im e n s )
-  C o lo r :  B ro w n is h .  T h e  v e n tra l c o lo r  is  l ig h te r  th a n  d o rs a l 
c o lo r.
H a b ita t:  T h is  s p e c ie s  is  a b u n d a n t  o n  re e f  f la ts  a n d  th e  u p p e r  
p a r t  o f  c o a s ta l r e e f  s lo p e s ,  o n  s a n d y  b o t to m s , tu r t le -g ra s s  
b e d s  a n d  a m o n g  l iv in g  c o ra ls ,  u n d e r  lit to ra l,  o n  d e a d  c o ra l,  
fo u n d  in  h ig h  d e n s ity  in  2 -5 m  o f  w a te r .  A v e r a g e  d e n s ity  is  a 
fe w  h u n d re d  a n im a ls  p e r  h e c ta re .
D is tr ib u t io n :  V ie tn a m : K h a n h  H o a  (H o n  K h o i,  H o n  D o i, H o n  
T a i, H o n  R u a , H o n  T re , H o n  M ie u ) ,  T ru o n g  S a  A r c h ip e la g o ,  
C o n  D a o  Is la n d , P h u  Q u o c , T h o  C h u ) ;  W o r ld :  E a s t A fr ic a ,  
E a s t  In d ia , W e s t  a n d  S o u th  P a c if ic  O c e a n
S c ie n t i f ic  n a m e :  A c t in o p y g a  m a u r it ia n a  (Q u o y  &  G a im a rd ,  
1 8 8 3 )
V ie tn a m e s e  n a m e  ( lo c a l n a m e ):  □ □ n □ □ t  d □ a , H □ i s a m  m it  
h o a
E n g lis h  n a m e  (c o m m o n  n a m e ):  S u r f  re d f is h  ( W h ite  s p o t te d  
s e a  c u c u m b e r )
D e s c r ip t io n :
- S iz e : L e n g th : 2 5  -  3 0  c m ; W id th :  3  - 4  c m ; W e ig h t :  u p  to  1 
k g .
-  S h a p e : T h e  b o d y  o f  th is  s p e c ie s  o f  s e a  c u c u m b e r  is  a rc h e d  
o n  th e  u p p e r  s id e  a n d  f la t  o n  th e  lo w e r  s id e . L a rg e  b ro w n  
a n d  w h ite  s p e c k le d  c u c u m b e r ,  b o d y  lin e d  w ith  tu b e  fe e t.  
T h e re  a re  m a n y  p o d ia  o n  th e  v e n tra l s id e  b u t n o t a r ra n g e d  
in to  a  lin e . A n u s  is  tu rn e d  d o rs a lly  a t  th e  e n d s  o f  th e  
lo n g  a x is  o f  th e  b o d y ; r in g  o f  f iv e  s m a l l te e th  a n d  a  w h ite  
r in g  a ro u n d  a n u s . M o u th  w ith  2 5  te n ta c le s  ( fo llo w in g  th e  
s p e c im e n s )
H a b ita t:  It is  u s u a lly  fo u n d  w h e re  th e  s u r f  b re a k s  o n  th e  re e fs , 
f ir m ly  a t ta c h e d  to  c o ra l s to n e s ,  o f te n  a t  a  d e p th  o f  4  -7  m  
w a te r .
D is tr ib u t io n :  V ie tn a m : K h a n h  H o a  (H o n  K h o i,  H o n  T re , H o n  
M ie u ) , T ru o n g  S a  A rc h ip e la g o ,  C o n  D a o  Is la n d , P h u  Q u o c , 
T h o  C h u ; W o r ld :,  E a s t In d ia , N o r th  S e a  o f  A u s t ra l ia ,  W e s t  
a n d  S o u th  P a c if ic  O c e a n  a n d  H a w a ii.
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S c ie n t i f ic  n a m e :  H o lo th u r ia  n o b il is  (S e le n k a ,  1 8 6 7 )
V ie t n a m e s e  n a m e  ( lo c a l n a m e ):  □ □ n □ □ t  v u , □ □ n □□ t 
d  a , H □ i s a m  v u .
E n g lis h  n a m e  (c o m m o n  n a m e ):  B la c k  te a t f is h  
D e s c r ip t io n :
• S iz e : L e n g th : 3 0 -  4 0  c m ; W id th :  4 -  6 c m ; W e ig h t:  2 -  3  kg
• S h a p e : B o d y  is  lo a f-s h a p e d .  S ix  to  e ig h t  te a ts  lik e  
p ro je c t io n s  c a n  b e  s e e n  o n  e a c h  s id e  o f  th e  b o d y  in l iv e  
s p e c im e n s .  T h e re  a re  m a n y  p o d ia  o n  th e  v e n tra l s id e  
b u t n o t a r ra n g e d  in to  a lin e . M o u th  is  d ir e c te d  to w a rd  th e  
v e n tra l s id e . F iv e  s m a l l te e th  a n d  a  b u n c h  o f  te a ts  a ro u n d  
a n u s . T h e  b o d y  is  c o v e re d  w ith  a f in e  c o a t  o f  c o ra l s a n d , 
a n d  is  c re a m  c o lo re d  w ith  b la c k  b lo tc h e s  ( fo l lo w in g  th e  
s p e c im e n s )
H a b ita t:  T h is  s p e c ie s  is  fo u n d  in  s h a llo w  w a te rs  in la g o o n s .  It 
is  m o re  c o m m o n ly  fo u n d  o n  s h a llo w  re e f  b o t to m s  th a t  a re  n o t 
s u b je c t  to  te r r ig e n o u s  in f lu e n c e ,  o r  s a n d y  b o t to m s  a t 4  -  7 m  
o f  w a te r .  J u v e n ile s  m a y  b e  fo u n d  o n  tu r t le - g ra s s  b e d s .
D is tr ib u t io n :  V ie tn a m : K h a n h  H o a  (H o n  D o i, H o n  T re ) , 
T ru o n g  S a  A rc h ip e la g o ,  C o n  D a o  Is la n d ; W o r ld :  E a s t  A fr ic a ,  
E a s t In d ia , W e s t  a n d  S o u th  P a c if ic  O c e a n .
S c ie n t i f ic  n a m e : H o lo th u r ia  a tra  (J a e g e r ,  1 8 3 3 )
V ie t n a m e s e  n a m e  ( lo c a l n a m e ):  H □ i s a m  □en
E n g lis h  n a m e  (c o m m o n  n a m e ):  L o lly  f is h
D e s c r ip t io n :
• S iz e : L e n g th : 1 0  - 5 0  c m ; W id th : 3  -  8 c m ; W e ig h t :  0 ,  2 -  
1 ,5 k g .
• S h a p e : B o d y  is  u n ifo rm ly  b la c k  w ith  f in e  c o a t in g  o f  s a n d  
a n d  lo o k s  lik e  a  s a u s a g e .
H a b ita t:  T h e  m o s t  c o m m o n  s p e c ie s  in th e  t r o p ic a l In d o  -  
P a c if ic  O c e a n .  It m a y  fo rm  d e n s e  a g g re g a t io n s  in s h a llo w  
w a te r  s a n d y  h a b ita ts ,  ju s t  b e lo w  th e  t id a l m a rk .
D is tr ib u t io n :  V ie tn a m : C o n  D a o  Is la n d , P h u  Q u o c  Is la n d , 
N h a  T ra n g  B a y . . . ;W o r ld :  E a s t A fr ic a ,  R e d  S e a , th ro u g h o u t  
th e  w e s te rn  P a c if ic  to  th e  H a w a iia n  Is la n d s  (L e m b e h  S tra it ,  
S u la w e s i,  In d o n e s ia ) .
S c ie n t i f ic  n a m e :  B o h a d s c h ia  g ra e f fe i  (S e m p e r, 1 8 6 8 )
V ie t n a m e s e  n a m e  ( lo c a l n a m e ):
E n g lis h  n a m e  (c o m m o n  n a m e ):
D e s c r ip t io n :
• S iz e : L e n g th : 1 0  -  5 0  c m ; W id th :  3 -  8 c m ; W e ig h t:  0 ,  2  - 
1 ,5 k g .
• S h a p e : T h is  s p e c ie s  ra d ic a lly  c h a n g e s  its  a p p e a ra n c e  in  its  
t r a n s it io n  fro m  a  ju v e n i le  to  a n  a d u lt .  A d u lts  a re  b e ig e  w ith  
b la c k  s p o ts  a n d  s h o r t ,  w h ite - t ip p e d  tu b e rc le s .
D is tr ib u t io n :  V ie tn a m : N h a  T ra n g  G u lf;  W o r ld :  R e d  S e a , 
M a ld iv e s  to  A u s tra l ia ;  N e w  C a le d o n ia ;  N e w  G u in e a , In d o n e s ia  
a n d  P h il ip p in e s  (B a ta n g a s ,  L u z o n , M a d a n g ) ,  P a p u a  N e w  
G u in e a
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S c ie n tif ic  n am e: H o lo th u ria  (M e rte n s io th u r ia ) le u c o s p ilo ta  
(B ran d t, 1835)
V ie tn a m e s e  n a m e  (lo ca l n am e):
E n g lish  n a m e  (co m m o n  n am e):
D e sc rip tio n :
• S ize : Le ng th : 30 - 4 0  cm  (m a yb e  50 cm );
• S ha pe : T h is  s p e c ie s  has a long  s n a k e -lik e  body. It has a 
p e c u lia r h a b it o f s tic k in g  its  p o s te r io r en d  u n d e r a s tone. 
T h e  a n te r io r end  p ro je c ts  o u t fro m  th e  s to n e  and  kee ps  
on m o v in g  w ith  th e  v e n tra lly  d ire c te d  te n ta c le s . O n be ing  
d is tu rb e d  th e  an im a l th ro w s  o u t w h ite  s tic ky  th re a d s . L ike  
H. a tra  it is u n ifo rm ly  b la ck  in co lor.
H ab ita t: It lives  in re e f f la ts  and  u n d e r s to n e . T h e  a n te r io r 
end  p ro je c ts  o u t from  th e  s to n e  to  th e  san d , its p o s te r io r end  
u n d e r a s tone .
D is tr ib u tio n : V ie tn a m : N h a  T ra n g  G u lf, C o to -  T h a n h la n , 
H a lon g  B a y  (Q u a n g  N inh ), C a t B a Is land  (H a ip h o n g ), and  
o th e r c o a s ta l co ra l ree fs ; W o rld : W e s t Indo  O ce a n , R ed S ea , 
W e s t P a c ific  O cea n  to  H a w a ii Is lan d  (C o ck  Is land ).
S c ie n tific  n am e: H o lo th u ria  im p a tie n s  (F o rska l, 1775 )
V ie tn a m e s e  n am e (lo ca l n am e):
E n g lish  n a m e  (c o m m o n  n am e):
D e s c rip tio n : In th is  sp e c ie s , th e  b o d y  is b o ttle -s h a p e d  w ith  
a long  ne ck  and  rough s u rfa ce , s a n d y  to  to u ch . It is co ve re d  
w ith  con ica l w a rts  from  w h ic h  f ila m e n to u s  a p p e n d a g e s  
e m e rg e . It is a se c re tiv e  fo rm  fo u n d  u n d e r d e a d  co ra l s to n e s . 
O n d is tu rb in g  the  a n im a l w h ite  s tic k y  th re a d s  a re  e je c te d . It is 
an a c tive  se a  cucu m be r. It is lig h t b ro w n  w ith  4 -5  d a rk  b ro w n  
tra n s v e rs e  ba nd s  on the  u p p e r s id e  n e a r th e  a n te r io r end. 
H a b ita t: O ften  tw o  o r th re e  s p e c im e n s  a re  fo u n d  u n d e r the  
sa m e  co ra l s ton e . T h is  sp e c ie s  is c o m m o n ly  fo u n d  in s h a llo w  
w a te r ru b b le  ha b ita ts
D is tr ib u tio n : V ie tn a m : C on D ao, G u lf o f T onk in ; W orld : 
E as t A fr ica ; R ed S ea  to  th e  H a w a iia n  Is lan ds . T h is  sp e c ie s  
is a lso  kno w n  fro m  tro p ica l A tla n tic  and  th e  M e d ite rra n e a n  
(B a ta n g a s , Luzon , P h ilip p in e s )
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S c ie n tif ic  n am e: H o lo th u ria  S ca b ra  (Jae ge r, 1883)
V ie tn a m e s e  n a m e  (lo ca l n am e): H □ i sam  cat, □ □ n □ □ t  cat, 
H □ i sam  t r □ ng.
E n g lis h  n a m e  (c o m m o n  n am e): S a n d fish
D e s c rip tio n :
• S ize : Le ng th : 4 0  cm ; W e ig h t: 400gr.
• S ha pe : T h e  b o d y  is ova l and  s to u t w ith  fla tte n e d  ends ; 
H. s ca b ra  has p ro m in e n t w rin k le s  on  its  u p p e r su rfa ce  
and  is g e n e ra lly  s m a lle r  and  lig h te r th a n  th e  v e rs ic o lo r 
va rie ty . T h e  u p p e r s id e  is g re y  in c o lo r w ith  w h ite  o r 
ye llo w  h o rizo n ta l bands , w ith  7 -8  p lea ts . T h e  lo w e r s ide  
is w h ite  in c o lo r w ith  fin e  b la ck  do ts . P od ia  is tu b u la r and 
sm a ll, its  ba se  is lig h t grey. T h e  ve n tra l s u rfa c e  is w h ite  
and  co n c a v e  w ith  po d ia  a rra n g e d  ra n d o m ly  on the  lo w e r 
s ide . M ou th  on  th e  ve n tra l s id e  w ith  20  ye llo w -b ro w n is h  
te n ta c le s  in ra d ia tion . A n u s  a t th e  en d  o f th e  bo d y  w ith  5 
b u n ch e s  o f p a p illa e , ea ch  on e  has 5 -8  p ie ce s  in py ra m id  
sh a p e . G o n a d  g lan d  is sm a ll w ith  s h o rt te n ta c le s  and 
w ith o u t c u iv ie r tub e . T h is  is th e  m o s t w id e ly  use d  sp e c ie s  
a fte r A . J a p o n ic u s  and  a lso  th e  m o s t v a lu a b le  sp e c ie s  
fo r  p ro ce ss in g . It is g re g a rio u s  in na tu re  and  is th e re fo re  
e a s ily  e xp lo ite d .
H a b ita ts : It o fte n  lives  n e a r lo w  sa lin e  a re a s  and  fre q u e n tly  
in m u d d y -s a n d y  bo tto m s . It s p e n d s  pa rt o f th e  d a y  bu ried  
in sand . It co m e s  o u t o f sa n d  du rin g  fe e d in g  tim e . It can be 
fo u n d  in th e  in te rtid a l reg io n  to  a d e p th  o f 10 m . It is fo u n d  in 
sa n d  and y o u n g e r fo rm s  a re  d is tr ib u te d  n e a r th e  sho re , and  
as th e y  g ro w  th e y  m ig ra te  to  d e e p e r w a te rs  fo r  b re e d in g . It 
can  a d a p t to  c o n d itio n s  o f v a ry in g  te m p e ra tu re  and  sa lin ity , 
from  25  –  3 1 0C , 20  -  34 ,5  ‰ .
D is tr ib u tio n : V ie tn a m : K ha nh  H oa (C a m  H ai, C am  T han h , 
C a m  P huc, C a m  R anh ), N ha T ra n g  B ay  (C ua  Be, S on g  Lo), 
Van P hong  B ay  (Van G ia), X u a n  D a i B ay  (V ung  T rao , V ung  
M am , V ung  D ong  and  C u M on g ), C au R ive r (P huY en ), Phu 
Q u o c  Is land .
F A M IL Y : S t ic h o p o lid a e
S c ie n tif ic  n am e: T he le n o ta  a n a n a s  (Jaege r, 1833)
V ie tn a m e s e  n a m e  (lo ca l n am e ): □ □ n □ □ t  l□ u, H □ i sam  l□ u
E n g lish  n a m e  (c o m m o n  n am e): P rick ly  red fish
D e s c rip tio n
• S ize : Le ng th : 75 cm ; W id th : 11.5cm ; H e igh t: 8 .5 cm
• S ha pe : V e ry  d is tin c tiv e  a p p e a ra n c e  du e  to  n u m e ro u s  la rge  
po in te d  te a ts  in g ro u p s  o f tw o  o r th re e  all o v e r  th e  b o d y  
su rfa ce . T h e  b o d y  is re d d ish  o ra n g e  w ith  ‘te a ts ’ d a rk e r 
th a n  th e  re s t o f the  b o d y  su rfa ce . T h e re  a re  n u m e ro u s  
la rge  tu b e  fe e t on th e  f la t u n d e rs id e . T h e  tu b e  fe e t on the  
u n d e rs id e  a re  b rig h t o ra n g e  (fo llo w in g  sp e c im e n s ).
• H a b ita ts : F oun d  in 7 -1 0m  d e p th  on sa n d y  bo tto m  o r dead  
co ra ls .
D is tr ib u tio n : V ie tn a m : K ha nh  H oa (H on T re, H on K ho i), 
T ru o n g  S a A rc h ip e la g o , T h o  C hu ; W orld : E as t Ind ia , W e s t and 
S o u th  P a c ific  O cean
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S c ie n t i f ic  n a m e :  S t ic h o p u s  c h lo ro n o tu s  (B ra n d t ,  1 8 3 5 )
V ie tn a m e s e  n a m e  ( lo c a l n a m e ):  D □ a  c h u □ t  b i□ n
E n g lis h  n a m e  (c o m m o n  n a m e ):  G re e n f is h
D e s c r ip t io n :  R o u g h ly  s q u a re  in  c ro s s -s e c t io n  w ith  la rg e  
p ro m in e n t  p a p illa e  a t e a c h  c o rn e r  o f  th e  s q u a re .  B o d y  s u r fa c e  
o th e rw is e  s m o o th . M a n y  tu b e  fe e t  in  th re e  ro w s  o n  u n d e rs id e .  
T h e  b o d y  is  u n ifo rm ly  d a rk  g re e n  w ith  n u m e ro u s  e lo n g a te  
p a p illa e , e a c h  t ip p e d  w ith  o ra n g e .
H a b ita ts :  F o u n d  in s h a llo w  w a te r  ro c k y  a n d  ru b b le  h a b ita ts .  
C a n  a d a p t  to  a ra n g e  o f  s a lin ity  a b o v e  20%o. F o u n d  c o m m o n ly  
in c o ra l re e fs , ro c k s  o r  s a n d y  b o t to m s .
D is tr ib u t io n :  V ie tn a m : C o n  D a o , H a i P h o n g , Q u a n g  N in h , 
C h a n  M a y , C u  L a o  C h a m  a n d  K h a n h  H o a ; W o r ld :  E a s t A fr ic a , 
f ro m  M a d a g a s c a r to  W e s te rn  P a c if ic  a n d  H a w a iia n  Is la n d s  
(B a ta n g a s ,  L u z o n , P h ilip p in e s ) .
S c ie n t i f ic  n a m e :  S t ic h o p u s  v a r ie g a tu s  (S e m p e r ,  1 8 6 8 )
V ie tn a m e s e  n a m e  ( lo c a l n a m e ):
E n g lis h  n a m e  (c o m m o n  n a m e ):  C u r ry f is h
D e s c r ip t io n :  U n lik e  o th e r  s p e c ie s  o f  S t ic h o p u s ,  S. v a r ie g a te s  
la c k s  e lo n g a te  tu b e rc le s .  T h e  b o d y  is  b u rn t  o ra n g e  w ith  d a rk e r  
lo w  tu b e rc le s  a r ra n g e d  in d is t in c t  ro w s .
H a b ita ts :  F o u n d  in s h a llo w  w a te r  r u b b le  a n d  s a n d y  h a b ita ts .
D is tr ib u t io n :  V ie tn a m : T o n k in  G u lf ;  W o r ld :  W e s te rn  In d ia n  
O c e a n ;  R e d  S e a  to  A u s tra l ia ,  N e w  C a le d o n ia ;  In d o n e s ia ;  
P h il ip p in e s ;  J a p a n  a n d  B e la u  (H e ro n  Is la n d , G re a t  B a r r ie r  
R e e f, A u s tra l ia ) .
F A M IL Y :  S y n a p t id a e
S c ie n t if ic  n a m e : S y n a p ta  m a c u la ta  ( C h a m is s o  &  E y s e n h a rd t ,  
1 8 2 1 )
V ie tn a m e s e  n a m e  ( lo c a l n a m e ):
E n g lis h  n a m e  (c o m m o n  n a m e ):
D e s c r ip t io n :  B o d y  is  lo n g  a n d  s n a k e - l ik e .  It c a n  re a c h  
m o re  th a n  2  m  in le n g th . It is  u s u a lly  fo u n d  o n  th e  re e f  f la t .  It 
s h o v e ls  s a n d  in to  th e  m o u th  w ith  its  r e la t iv e ly  la rg e  te n ta c le s .  
T e n ta c le s  a re  s e e n  to  b e  in  a c t iv e  m o v e m e n t  d u r in g  fe e d in g .  
It c ra w ls  a lo n g  b y  h o ld in g  o n  to  s o lid  o b je c ts .  It is  ta n  to  b ro w n  
in c o lo r  w ith  b la c k  m a rk in g s .  T h e  w h o le  b o d y  s u r fa c e  h a s  
s m a ll w h ite  r in g s  th a t  a re  c lo s e ly  a r ra n g e d .
H a b ita ts :  F o u n d  in s h a llo w  s a n d y  h a b ita ts  a n d  g ra s s  b e d s .
D is tr ib u t io n :  V ie tn a m : T o n k in  G u lf;  W o r ld :  S o u th e a s t  A s ia ,  
R e d  S e a , f r o m  W e s te rn  P a c if ic  O c e a n  to  S o c ie ty  Is la n d s  
(S u la w e s i,  In d o n e s ia ) .
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3. Products and Utilization
3.1. Sea Cucumber Fisheries
3.1.1. Fishing status o f sea cucumber:
Due to their high value in medicine and food, some 
Holothuroid species are subject to intensive fishing in the 
Vietnamese sea, such as Holothuria scabra, Actinopyga 
echinites, Thelenota ananas, Holothuria nobilis, and 
Holothuria nobilis. These species are over fished mainly 
in Khanh Hoa, Con Dao, and Truong Sa, and especially 
in Phu Quoc. This has resulted in the quantity of sea 
cucumbers in Phu Quoc facing depletion. Ten years 
ago, about 3 tons o f sea cucumber were caught each day 
around Phu Quoc, however now the catch is only 300 
kg per day.
Truong Sa Archipelago also has a high abundance of sea 
cucumbers and large numbers of fishermen come from 
Lyson Island (Quang Ngai). According to statistical data 
obtained by the People’s Committee of Lyson District, 
during 1990 to 1995 one fishing boat could catch about 
1,400 kg per voyage (32 days). At the time of writing, 
the price of 1 kg o f sea cucumber is 500,000 VND, so that 
1,4000kg o f sea cucumber is worth about 700 million 
VND. Thus, the average income for a labourer on a boat 
is about 25 - 40 million VND. It is for this reason that 
sea cucumbers are being increasingly exploited, as the 
number o f fishermen targeting sea cucumbers continues 
to rise (about 30% of fishermen in Lyson fish for sea 
cucumbers)
Bach Long Vi Island is another area suffering from 
overfishing and lack of responsible planning. In the 
past, there existed a large population of red and white 
sea cucumbers, but now they have disappeared.
SCUBA diving is the main method used to catch 
sea cucumbers. This method places pressure on sea 
cucumber populations due to the crowded fishermen 
and high fishing volume, as sea cucumbers normally 
live in flocks making it easy to catch large quantities. 
Consequently, sea cucumber resources are in rapid 
decline. In addition, other fishing methods catch sea 
cucumbers as bycatch, simultaneously damaging sea 
cucumber habitat. Examples of such methods include 
trawl net with undersized mesh, explosives and electrical 
fishing gear. These fishing methods result in large deaths 
of sea cucumbers and other living organisms, disrupting 
the ecosystem balance in that area.
Several attempts to protect sea cucumber species 
in Vietnam have been made, including designated 
zones for reproduction areas, and banning trawling 
and the use of explosives. However, these solutions 
have not brought back positive results as yet.
3.1.2. Sea cucum ber culture status:
From 1991-1995, Research Center III of 
Aquaculture implemented a national project: 
‘Research to build up a process to produce artificial 
seeds and commercial culture of sea cucumbers’ 
(Holothuria scabra, Actinopyga echinites). The 
results showed that the average monthly growth 
rate of sandyfish was 1.2 – 2cm in length and 40 
– 60gr in weight (Nguyen Chinh, 1996). When 
compared with experimental results from cultures 
grown in a cement tank, an earthen pond and a pond 
with stone walls, it was found that H. Scabra had an 
optimum growth rate in the earthen pond, and that 
Actinopyga echinites was best grown in the pond 
with stone walls. Culture care and management for 
both species was relatively simple, as they could 
be poly-cultured with other animals, and the sea 
cucumber’s ability to maintain sediment cleanliness 
played an important role for the ecosystem in the 
pond. The cement tank could be used for artificial 
seed production and maintenance, brock stock 
culture o f parent.
From 2000 to 2003, the Project of Sea Cucumber 
Rearing, which involved cooperation between 
ICLARM and Research Center III of Aquaculture, 
produced artificial seeds successfully. They also 
succeeded in experimentally culturing larvae in the 
earthern pond, cage and weir. The results revealed 
that sea cucumber growth rates in the pond varied 
depending on the size of the seed. Seeds that were 
initially 1.6gr grew to 60gr/indiv. after being reared 
for 1 . 5– 2 months; seeds that were initially 5.5gr 
grew to 130gr/ind. after 2.5 months; seeds that were 
initially 28gr grew to 96gr/ind. after 1.5 months; 
seeds were 30gr after 3 months; they were 300gr/ 
ind.(R. Pitt & N.D.Q. Duy, 2003). However, the 
survival rate of sea cucumbers was not stable 
(0-100%), and was dependent on many factors, 
especially on sediment and salinity.
From 2001 – 2003, Research Center III of 
Aquaculture in cooperation with SUMA (FSPS 
program) implemented the project ‘ Study on
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rearing sea cucumber (Holothuria scabra) in 
shrimp (Penaeus monodon) culture pond in order 
to improve environment’. The results suggested 
that at least 70% of sea cucumbers could survive in 
a salinity range from 20 -  400/00. A salinity in the 
range o f  25-35‰ yielded a high survival and growth 
rate, while the optimal salinity condition was 30‰ . 
(Nguyen Thi Xuan Thu, 2003). Sea cucumbers were 
cultured in shrimp ponds in an attempt to improve 
the cleanliness of the environment, however when 
the sea cucumbers were harvested they were only 
100g/indiv. (size on market was 500gr/ind.), so it 
therefore took longer to culture the sea cucumbers 
to an appropriate size.
Generally, the experimental rearing of sea cucumbers 
in shrimp ponds is still limited. The majority of 
the sea cucumbers come from natural fishing. 
However, there are some commercial culturing 
techniques that are economically viable, such as the 
culturing of the sandy sea cucumber (Holothuria 
scabra) in Nha Trang – Khanh Hoa done by the 
Research Institute III for Aquaculture. Production 
volume is 2-3 tons per ha and in addition this mode 
of culturing employs many people in the Van Hung 
commune – Van Ninh District –  Nha Trang City.
3.2. Local usage and processing
3.2.1. Use as a nutritious and functional food:
Experimental results show that sea cucumbers are 
one of the most nutrient-rich foods. For example, 
100g of dry sea cucumber contains about 76gr 
protein, five times more than lean pork meat and 3.5 
times more than beef. Sea cucumber also contains 
essential amino acids lysine and proline, and trace 
minerals P, Fe and Cu, as well as Se, which can 
neutralize heavy metals (Pb, Hg) that enter the body 
through consumption of food. In addition, it has 
multi vitamins, hormones, bio- active compounds 
(two kinds of Saponin as Rg, which can stimulate 
the nervous system, has anti-fatigue properties, and 
can strengthen health; Rh can inhibit cancer cells).
Sea cucumber’s use as a nutritious food and useful 
medicine often involves it’s being combined with 
other remedial dishes, as below:
• Ulcerative colitis and stomach inflammation: 
put intestine of sea cucumber on earthen tiles, 
dry well and then grind into powder. Use by 
drinking about 0.5 –1 gr. two times per day.
• Anaemia: Use sea cucumber and Vietnamese 
apple (without pip) in equal quantity, dry 
well, then grind into powder. Drink 9 gr. with 
warm water 2 times per day. Alternatively, use 
1 individual sea cucumber stew with enough 
quantity of ear-wood and little candy, eat during 
day.
• Nerve asthenia: (Photopsia, backache, 
tiredness, insomnia, spermatorrhoea, premature 
ejaculation): 30gr sea cucumber stew with 
100 gr of sticky rice and spices into gruel. Eat 
several times during a day.
• High blood pressure and atherosclerosis: Stew 
50g sea cucumber with little candy and eat 
during a day.
• Constipation: 30gr sea cucumber with 120gr 
clean raw pork large intestine with 15gr black 
ear-wood, stew together with spices then eat in 
several days.
• Backahe and amnesia: 30gr sea cucumber and 
60gr pork spine and 15gr nucleus of peach, 
stew with spices and eat in several days.
• Anaphrodisia: 20gr sea cucumber and 100gr 
goat meat and stew together and eat during a 
day.
• Epilepsy: Dry well the viscera, grind into 
powder then drink about 12gr of powder with 
wine in many days.
3.2.2. Extraction o f sea cucumber for medicinal 
materials:
3.2.2.1. Extraction o f  Holothurin B from  black 
sea cucumber (Halothuria vagabunda)
According to Chau Van M inh’s study (2005), 
Holothurin B can be extracted from black sea 
cucumber (Holothuria vagabunda), and used to 
cure spasm disease caused by parasite, cerebral 
confusion, stomach inflammation, asthma, 
backache and high blood pressure. It is not toxic for 
humans, and can even be used to reduce growth of 
tumors. In addition, it may also be used to reduce 
pain, rheumatoid arthritis, osteoarthritis, strengthen 
flexibility of joints, and as an anti- cancer and anti­
fungal agent.
Extraction method for Holothurin B: Process 
Holothuria vagabunda to eliminate inorganic salts, 
grease, fatty acids and other impurities, to obtain 
methanol solution. From the methanol solution, it 
is possible to extract condensed Clorofoc solution.
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After chromatography, Holothurin B compound is 
obtained in white crystal needle shape (Chau Van 
Minh, 2005).
3.2.2.2. Extraction o f  HOLM-1 and HOLM-2 
from  Blackfish Holothuria martensii
Holothuria martensii is a common species in the 
Vietnamese sea. It is also of medicinal value, being 
used to cure diseases caused by parasites, and 
cerebral confusion, amongst other things. In an 
application of marine biotechnology programme 
(2002-2005), Chau Van Minh et al (2005) used 
H. martensii as a source of HOLM-1 (one type of 
Holothurin B) and HOLM-2 (one type of Holothurin 
A). Holothurin A is used in medicine in a similar 
way to Holothurin B, and it is especially effective in 
cancer treatment.
Extraction method for HOLM-1 and HOLM-2: 
Inorganic salts are first eliminated from H. 
martensii, which is then cut into small pieces, and 
ultrasound and methanol are used to obtain MeOH 
solution. Next, Clorofoc and water extract MeOH 
fractionally, to become MeOH condensed solution. 
After chromatography of MeOH condensed 
solution the products are HOLM-1 (Holothuria B) 
and HOLM-2 (Holothurin A) (Chau Van Minh et 
al, 2005).
3.2.2.3. Extraction o f  steroid compounds from  
Actinopyga mauritiana
Do Tan Loi ( 1991) recognized that grease of sea 
cucumber has an effect on metabolism stimulation, 
increasing oxidization- deoxidization, and anti­
arteriosclerosis. It was discovered that substances 
of bioactive compounds in sea cucumber were not 
protein, it could be solved into lipid. Studied team 
Nguyen Van Cuong, Nguyen Kim Do, Nguyen Thi 
Dieu Thuy, Do Thi Hong Viet, Nguyen Tai Luong 
(1998) started to extract bioactive compounds of 
sea cucumber and showed that it’s originated as 
steroid
Extraction: Extracted sea cucumber Actinopyga 
mauritiana by immersing in 50% alcohol for 2 
weeks or quickly extracted by solex. After that, the
mixture was extracted fractionally with benzene 
and butanol. Steroid compounds were obtained by 
thin layer chromatography.
3.2.2.4. Extraction o f  lectin and peptide from  
Whitefish (Holothuria scabra)
Lectin:
Lectin extracted from Holothuria scabra can 
actively agglutinate erythrocyte cells of all human 
blood groups. It can also be used in the classification 
of erythrocytes, stimulation of leukocyte cell 
division, and cell studies in normal and pathology 
(Nguyen Van Cuong et a l , 2000).
Lectin extraction: Dry sea cucumber was ground by 
homogenizator, then extracted in buffer pBS , then 
centrifuged 1200 round per min. would get crude 
solution and residue. Crude solution was extracted 
by ammonium sulphate precipitation and then, by 
ion exchange chromatography, to obtain lectin.
Peptides:
Peptide solution can increase an animal’s relaxation, 
therefore helping it to conserve energy. This is 
important in the accumulation of energy materials 
such as ATP and glycogen. When the body becomes 
more active, this source will be mobilized to release 
energy. Nguyen Van Cuong et al (2000) tested the 
effects o f the peptide fractional solution on white 
mouse and found that it enhanced relaxation and 
therefore also saved energy in the white mouse.
Peptide extraction: Peptides were extracted from 
Holothuria scabra by precipitation of acetone and 
TCA, then gel filter chromatography on Sephadex 
G 15. Result from chromatography -  electrophoresis 
on paper showed nerved peptide bands exist in one 
of eight segments o f gel filter chromatography
3.2.2.5. Amorvita Sea cucumber product
One box of Amorvita sea cucumber contains two x 
10 capsules. The medicine is composed of hydrolysis 
powder o f sea cucumber: 200mg, Vitamin B 1: 
10mg, Vitamin B6: 10mg, and excipient equivalent 
1 capsule.
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F ig u re  1: Am orvita sea cucum ber on the m arket in 
Vietnam.
• Uses: Strengthen health, maintain energy, 
anti muscle asthenia, anti aging, strengthen 
immunity, supplement amino acids, mineral 
traces, blood form factors, increase blood 
circulation, improve oxygen absorption, anti 
myocardium illness, catalyze enzyme reactions, 
enhance metabolism and nutrients absorption, 
reduce cholesterol in blood, increase synthesis 
of protein..
• Indication: to improve health, athletes, hard 
working people, nervous people or people under 
pressure, male lack of libido, after surgery, after 
illness, asthenic person, aged person
• Dose: Normal: 1 capsule 3times per day.
• For Libido: beginning dose (1-2 months 
initially): 2 capsules 2-3 times per day; maintain 
dose: 1 capsule 2-3times per day or following 
doctor’s instruction.
3.3. M arketing
• Market in Vietnam: Ho Chi Minh City has the 
largest market for sea cucumbers. Fresh sea 
cucumber usually have the intestines removed, 
is chilled and transported to the city. However, 
the market for seed consumption (produced by 
Research Institute III for aquaculture -  Nha 
Trang) is concentrated in places such as Quang 
Ngai, Ninh Thuan, Phu Yen and Khanh Hoa 
provinces. At the moment seed availability is 
still limited but may increase in the future.
• In Asian countries, sea cucumber is viewed as a 
high-class dish, while in European countries it is 
also valued and served in luxurious restaurants 
under the name Cucumus marinus.
• Cost: Normally, sea cucumbers that weigh from
0.3 -  0.5kg/ind. cost 17-20,000 VND/fresh kg. 
However, the price is also dependent upon the 
size, season and species (table 2).
• Furthermore, extracted products used for 
medicinal purposes will be more expensive, 
for example, a box of Amorvita sea cucumber 
above cost 225,000 VND.
Tab le  2: Cost o f some com m ercia l sea cucum ber on V ietnam ese market.
S cientific  name Local name Product form Price / kg (US$)
1. A c tin o p y g a  e ch in ite s 4,5-21
2. A. m a u rit ia n a  c.f. Steroid 5-15
3. H. (H .) a tra 1,75-5
4. H. (M .) nob ilis , H. (M .) w h itm a e i 17,5-25
5. H. (M .) s cab ra Lectine, peptide 9-25
6. H o lo th u ria  sp., H. (M .) le u c o s p ilo ta  c.f. 4,75
7. P e a rso n o th u r ia  g ra e ffe i 1,75
8. S tic h o p u s  ch lo ro n o tu s 21,25
9. T h e le n o ta  a n a n a s 12,5
10. H o lo th u r ia  m a rte n s ii HOLM-1 and HOLM-2 -
11. H o lo th u ria  va g a b u n d a Holothurin B
Source: information collected from Departments of Fisheries.
Distributors:
• Holothurin B, HOLM-1 and HOLM-2 products are distributed by chemical Institute of natural compounds (18- Hoang Quoc 
Viet Str, Ha Noi, Viet N a m ).
• Steroid compounds extracted from sea cucumber distributed by Institute of Biotechnology.
• Lectin and peptide extractions distributed by Institute of Biotechnology.
• ‘Amorvita sea cucumber’ distributed by Traphaco - Joint stock company (75 Yen Ninh, Ba Dinh, Ha Noi, Viet Nam).
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4. Trade
Sea cucumbers are an high commercial species 
group so that they are being caught for sale. Some 
species are being overfished to satisfy market 
demands. However, commercial activities of sea 
cucumbers haven’t checked clearly so that import- 
export statistical data (import-export yield, import- 
export cost, etc.) o f these species is still unconnected 
and uncomprehensive through many years. Almost, 
the commercial data of sea cucumbers is selected 
from import-export companies of sea cucumbers or 
from fishmen or from traders.
Sea cucumbers are usually caught in the south of 
VietNam (Phu Quoc, Ly Son, Con Dao, Tho Chu 
and Truong Sa Archipelago). Sea cucumbers from 
these areas are gathered, transported to Ho Chi 
Minh market and exported to some countries in Asia 
(China, Hong Kong, Japan, Taiwan, Singapore), 
Canada, America and Australia. The species are 
usually exploited and transported to Ho Chi Minh
Market including: Holothuria scabra, Thelenota 
ananas, Bohadschia argus, Holothuria nobilis va 
Stichopus chloronotus.
Sea cucumbers market in VietNam includes two 
kind of products: frozen and dried sea cucumber 
products. The frozen products are very rare. They 
are cooked, canned for export market. The dried sea 
cucumbers are common products in VietNam. They 
are provided to either domestic or overseas market. 
If dried products are wetted, they are usually sold at 
local supermarkets. Some export companies of sea 
cucumbers in VietNam following:
+ HX export company
Address: 405/2 Xo Viet Nghe Tinh St.,
Binh Thanh Dist., Ho Chi Minh City
They are exporting different kind of dried sea 
cucumbers such as: White teat fish, Flower teat 
fish, Green fish, Yellow sand fish, White sand fish, 
Black sand fish, Lolly fish, Curry fish, Pyhon fish,
F ig u re  2: som e dried sea cucum ber products o f HX export com pany
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F ig u re  3: Dried sea cucum ber products o f Phu Mai com pany ltd.
Shark’s skin, Shark’s fin, Fish maw (Globefish, 
Pangacious fism maw, Lacfish m aw ...), Sea horse, 
etc.
Market: sea cucumber products have been exported 
to more than 20 countries, such as China, Japan, 
Korea, Singapore, United States, etc.
Phu Mai company ltd.
Address: 192 Van Kiep St., Ward 3, Binh Thanh 
Dist., Ho Chi Minh city
□ □ a  ch□ : 192 □ □ □ n g  V □ n K i□ p, Khu 3, 
Q u□ n Binh T h□ nh, Thanh ph□  H □  Chi Minh 
Market: Some countries of northern America, 
Eastern Europe, Southeast Asia, Eastern Asia
In addition, there are some other export companies 
of sea cucumbers, such as: Viet Delta industrial 
Co., ltd. (20/5 Dinh Bo Linh St., Ward 24, Binh 
Thanh Dist., Ho Chi Minh City), Anbai sea product 
company ltd. ( 1 Bach Ma Street, District 10th 
Ho Chi Minh - Viet Nam), etc.
5. Conclusion and recommendation
5.1. Conclusion
• Vietnam is one of countries where has abundant 
resource of sea cucumber. According to 
statistical previous studies showed that known 
about 90 species. Major families and genera of 
sea cucumber are Family Holothuriidae (genus 
Holothuria, Sticopus), family Cucumaridae 
(genus Colochirus, Cucumaria), family 
Sinaptidae (genus Protankyra). From that, there
are about 10 species, which have high nutrition 
and commercial value, for example: Holothuria 
martensii, H. atra, H. scabra, H. echinites, 
H. mauritiana, H. nobilis, H. ananas... These 
species have been studied to use as food, 
medicine and extracted bioactive compounds. 
However, up to now, there isn’t full studied 
and statistic in stock capacity assessment of sea 
cucumber in Vietnam.
Though, there were some studies on pilot of 
artificial seed production and commercial 
culture scheme and initial satisfactoried results 
were gotten. However, scale is still small, 
not stable, and don’t satisfy for demand of sea 
cucumber market.
Now, most of sea cucumber yield for domestic 
or overseas trading and consumption is 
contributed from mainly natural fishing. 
Thus, the resources now face to declination in 
everywhere, many commercial species are still 
overfished and threaten to distinct if do not act 
in sustainable management and utilization.
Use of sea cucumber in functional food and 
medicine is great potential. Some bioactive 
compounds such as Holothurin B, HOLM-1, 
and HOLM-2, lectin, peptide and sea cucumber 
Amorvita are being produced but still need 
more specific and professional studies about 
sea cucumber in order to exploit effectively its 
resource and uses.
Trade, process and consumption of sea cucumber 
in Vietnam generally is in small scale, there 
do not invest and manage in systematic. Sea 
cucumber products are consumed under raw or 
crude type.
125
Southeast Asian Fisheries Development Center
5.2. Recommendation
• Need to study and statistic fully about species 
composition and structure, distribution, 
biology, stock capacity in Vietnamese water in 
order to be scientific witness for protection and 
responsible uses.
• Study and apply advanced techniques in 
seed production and commercial culture of 
some economic species to serve for trading, 
consumption and processing as well as material 
source for extraction bioactive compounds.
• Intensify scientific statistical management, 
monitoring, protection and reproduction of 
economic sea cucumber species in scope of area 
and countries members of CITES, SEAFDEC.
• Intensify international cooperation in protection, 
development and orientation in sustainable uses 
of sea cucumber resources among countries in 
ASEAN.
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